Chronic obstructive pulmonary disease (COPD) hospitalizations and readmissions adversely impact the health and quality of life of COPD patients. Under the Hospital Readmissions Reduction Program, the Centers for Medicare & Medicaid Services reduce payments to those hospitals exceeding expected rates of COPD readmissions within 30 days of hospital discharge. It was within this climate that the COPD Foundation held its 2 nd COPD Readmissions Summit in March 2015. Experts in attendance: (1) categorized challenges to optimal COPD care, (2) analyzed the state of care delivery and readmissions reduction strategies and (3) identified the best available evidence-based approaches to improving care delivery across the continuum, including early diagnosis via spirometry, ongoing device, oxygen and medication reconciliation, treatment that addresses comorbidities and preventive care, robust patient education, prompt post-acute follow up, home health services and pulmonary rehabilitation. Results of this collaborative event formed the basis for PRAXIS, the COPD Foundation's initiative to improve COPD care across the health continuum and to reduce readmissions.
COPD-related exacerbations cause approximately 700,000 annual hospitalizations and 1.5 million emergency department (ED) visits.
1 Another 3.8 million hospital stays include COPD as a secondary or complicating condition, illustrating the significant comorbidities associated with this illness.
2 These hospitalizations and readmissions adversely impact the health and quality of life of COPD patients. Frequent hospitalizations lead to greater impairment in daily living, 3-5 decreased ability to remain in the workplace 4, 5 and an increased burden on family caregivers.
6-8
Evidence suggests that frequent exacerbators experience worsening lung function 9-11 along with faster rates of lung function decline; 10,11 these individuals are also more likely to have longer hospital stays.
11 Readmissions within 30 days of discharge and repeated acute exacerbations of COPD (AECOPD) have both been shown to increase mortality risk in patients with COPD. 10, 12, 13 In October 2012, the Centers for Medicare & Medicaid Services (CMS), as part of the Affordable Care Act, were mandated under the Hospital Readmissions Reduction Program (HRRP) to reduce payments made to those hospitals exceeding expected rates of readmission within 30 days of hospital discharge. Reduction of payment takes the form of institutional penalties for exceeding risk-adjusted rates of avoidable readmissions for any cause, even those seemingly unrelated to the initial precipitating admission. Acute myocardial infarction, heart failure and pneumonia were the first readmissions conditions for which penalties were implemented in 2013. In that year, 64% of hospitals were penalized for excessive readmissions 14 ; a disproportionate number of those institutions serve lowincome patients. 15 In October 2014, CMS expanded their criteria to include index hospitalizations both for hip and knee arthroplasty as well as COPD.
In 2014, it was within this health and policy landscape that the COPD Foundation convened an expert panel of advisory board members -professionals from health care provider backgrounds central to the care of the COPD patient, including pulmonologists, hospitalists, primary care physicians, respiratory therapists, physician assistants, nurses and case managers as well as a COPD patient advocate -to guide the development of a 2nd COPD Readmissions Summit. The committee crafted the 2-day agenda with a multidisciplinary,
Introduction

Challenges to Optimal COPD Care
The following summary and Figure 1 highlight some of the top challenges to care identified at the Summit.
18
Transitions
Care coordination gaps and communication issues are pervasive challenges to optimal outcomes. Failures in communication processes or insufficient communication are not specific to any particular group or interaction, but are prevalent throughout the care continuum and among many stakeholders. Breakdowns in continuity of care are most frequently identified in the transition from hospital to home care or other postacute environments (i.e., inadequate discharge planning and follow-up sometimes leading to rehospitalization or overuse of the ED), but the transition from home to hospital is also a frequently missed opportunity. The lack evidence-based approach, building upon the lessons learned and recommendations resulting from the 1st COPD Readmissions Summit held in 2013.
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The event was held on March [26] [27] 2015 at the COPD Foundation's Washington, D.C. offices. More than 100 participants attended, representing a multidisciplinary, diverse group of stakeholders. The largest single group of attendees was physicians, accounting for 30% of the Summit's total attendance. Respiratory therapists were the next largest group, followed by industry partners. While a conference primarily intended for COPD professionals, the voices of the COPD patient and patient advocates were central to successful outcomes; 5% of all attendees identified themselves as individuals with COPD. In addition, policy makers were invited to attend and to speak on both HRRP and the overall environment of health care reform and innovation in which COPD care is currently being delivered.
Participants at the 2nd COPD Readmissions Summit met with 3 primary aims: 17 1. Categorize challenges to optimal COPD care. 2. Analyze the state of care delivery and readmissions reduction strategies. 3. Identify the best available evidence-based approaches to improving care delivery across the health continuum. This report is a summary of the Summit's discussions, presentations, conclusions and recommendations along with a synopsis of action steps taken since the Summit and plans for the future.
of proactive, team-based approaches to these transitions in care creates a disjointed patient experience.
Incompatible and often insufficient electronic medical record systems can also contribute to the overall problem and are often not consistently used or linked across a health system enterprise; intra-care team and inter-disciplinary communication at times fall short and occasional geographic fragmentation (sometimes within health systems) also impedes access to care.
Tools
Inadequate diagnostic and other tools and resources serve as additional hurdles to success. Limited patient access to spirometry and issues with competence/a lack of formal training for those administering the test serve as barriers to optimal outcomes. In addition, a lack of evidence-based diagnostic and treatment approaches for COPD as compared to other chronic illnesses can potentially lead to missed or incorrect diagnoses.
Practitioner adherence to available guidelines is a known issue in the COPD care community. A 2011 survey of 500 primary care physicians revealed that only 29.8% of family medicine and 36.5 % of internal medicine physicians were familiar with the Global initiative for chronic Obstructive Lung Disease (GOLD) guidelines.
19,20
Research has also shown that actual implementation of these guidelines is also substandard.
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Despite a growing enthusiasm toward pulmonary rehabilitation within both the patient and provider communities, referrals to pulmonary rehabilitation are also limited in proportion to COPD's prevalence.
22,23
Resources Insufficient resources are also ubiquitous barriers to success. Financial concerns, related to appropriate services reimbursement (e.g., pulmonary rehabilitation) and coverage for medications, oxygen and followup care, are challenges to best practice. Policies that limit access to respiratory therapists and pharmacists' services outside of the hospital present barriers to better education and engagement, medication reconciliation and disease management. Inadequate staffing models and insufficient time to implement true patientcentered care are other factors hindering success. Last, many of the challenges patients face immediately postdischarge go beyond the disease itself. Health care systems often lack the resources to address these issues, the care team's structure or current processes -or both. Clearly defined roles and responsibilities and the involvement of multidisciplinary team members throughout the patient experience should serve to improve patient outcomes. Other promising practices include: workflow redesign that may include task grid checklists; the establishment of multidisciplinary COPD clinics, at which pulmonologists, respiratory therapists, pharmacists and other central care team members might provide ongoing care to those with COPD under one roof; patient-centered teams in which patients and caregivers serve a central role in determining what is best for the individual patient and process-oriented programs.
The central role of a transitional care coordinator or case manager anchoring a multi-disciplinary care team may also improve outcomes. The introduction of a care coordinator allows for ongoing appreciation of a patient's entire clinical picture while specialists focus on more discrete areas of patient care and helps to ensure smoother care transitions. Given the predominance of patients with COPD in EDs, transitional care coordinators can likely play a more active and beneficial role within this environment than they are currently. In the absence of a care coordinator, leads or champions identified within multi-disciplinary teams can also be assets to patient care.
Respiratory therapists should be included as central members of the health care team for people with Summit experts agreed on the following essential care delivery elements.
17,18
Focus of Care Quality 17 An orientation toward proactive, patient-centered care must be adopted and actively implemented (see Figure   2 ).
17 Providers and health systems should embrace processes and employ tools that support them to this end (e.g., risk assessment, an effective approach to predictive modeling and identifying patients vulnerable to readmission, that can support care delivery decisions well before discharge). Adopting a focus solely on readmissions reduction is likely misdirected; if health teams and their organizations commit to a culture of improving care quality for COPD patients, readmissions rates will likely decrease as a natural result.
A Multi-Disciplinary Team Approach with 360-Degree Accountability
Success in treating the COPD patient and preventing unnecessary hospitalizations is not solely about the disease. To succeed, an expectation of 360-degree accountability will need to be accepted by all stakeholders -the patient, family, caregiver and the treatment team -both during and post-hospitalization ( Figure 3 ) . 17 All will need to take increased responsibility for improving communication and ensuring patient needs are met.
In many cases, this may involve a change to either 
Improved Care at Transitions Points
Efforts to improve transition management should be made not only between settings (e.g., hospital to home) but between care providers. Improvements can be as simple as ensuring other team members' chart notes are read thoroughly, or more complex, including effecting cultural change that emphasizes the importance of:
(1) transition points beyond discharge and (2) the involvement of all team members at these crucial points. Discharge coordinators, who can direct discharge logistics and communication, can also help to improve the transition from hospital to home or other setting.
In those situations where a patient transitions from the ED back to the community, the ED team also plays a vital and time-limited role in the lives of their COPD patients. Clear, succinct and consistent communications are especially needed in this demanding acute care environment.
Continued Innovation is Needed 17
In those areas in which the status quo is not proving effective, innovative technology and approaches are now needed. While there is often a focus on purely technological innovation as one of the available means to improving patient care (e.g., telemedicine and virtual patient education, biosensors and wearables), continued "outside-the-box thinking" can produce innovative process solutions to standing problems (e.g., care process redesign, design thinking). Innovation also demands evaluation; effectiveness research needs to keep pace with these promising innovations (and the COPD care community's current best practices).
Identify the Best Available EvidenceBased Approaches to Improving Care Delivery Across the Health Continuum 17
Best Practices COPD patients only receive evidence-based care about half of the time. 24 While no panacea exists, providers must implement those practices with demonstrated benefits and adhere to established diagnostic and treatment guidelines. There is a particular need for:
Accurate and Early Diagnosis Using Spirometry
The GOLD guidelines state that "spirometry is now required to make a confident diagnosis of COPD." 20 However, spirometry is consistently underused internationally in both primary care and pulmonary specialty environments.
25-28 A 2007 U.S. study found that fewer than one-third of participants with a confirmed diagnosis of COPD had been diagnosed via spirometry; in this study, use of diagnostic spirometry also decreased with ascending patient age.
29 Another survey asked nurse practitioners to identify symptoms of individuals with COPD and to describe the use of spirometry in aiding the diagnosis. The majority of respondents were able to identify three principal symptoms of the disease, but many were not familiar with other common symptoms or mistakenly attributed these symptoms to other disease processes. Although standard guidelines state that post-bronchodilator values are to be used in making the diagnosis of COPD, this approach was uncommonly utilized by the nurse practitioners surveyed.
30
Regular and Consistent Oxygen, Device and Medication Reconciliation
On average, each hospitalized patient is susceptible to one or more medication errors daily.
31 This can be of particular concern in those with COPD given the number and complexity of comorbidities with which they present. The presence of a systematic medication reconciliation process should serve to minimize error and maximize patient outcomes.
Given that oxygen is one of 4 interventions shown to decrease mortality in patients with AECOPD, 32 management should also extend to oxygen, as well as all medical devices (including noninvasive ventilation devices often used for comorbid sleep apnea). This process needs to be implemented at every site of care (e.g., hospital, ED, home). For example, even if a patient requires oxygen during a hospitalization and at discharge, once stabilized, oxygen needs may well decrease or disappear; oxygen needs should be rechecked regularly at follow-up visits.
Given the essential nature of oxygen for many COPD patients, both providers and patients must also familiarize themselves with the variety of systems available as well as policies impacting oxygen availability and access. identify effective mechanisms for improving adherence to oxygen therapy and to identify the barriers currently faced by patients such as unavailable suppliers, lack of education provided by suppliers and lack of follow-up to ensure the patient is matched with the best delivery system for their lifestyle and clinical needs.
Treatment That Addresses Comorbidities and Preventive Care
A 2006 COPD Foundation study found that in a household sample of COPD patients, 81% reported having 6 or more comorbid conditions. 33 Therefore, it is crucial that an accurate and comprehensive evaluation for all behavioral and primary health comorbidities be completed while the patient is hospitalized. In addition, it is imperative that a home evaluation be conducted to evaluate psychosocial determinants of health (e.g., what food, transportation, financial and social support are available to the person with COPD in the postacute environment?) Preventive care should include education on smoking cessation, avoiding second-hand smoke and other pollutants and both influenza and pneumococcal immunizations.
Employing Effective Patient Education Strategies
Without appropriate COPD patient engagement and education, adherence to medication and device instructions is compromised; non-adherence rates to COPD medications may be as high as 57%.
34 Areas for improvement include appreciating a patient and caregiver's level of health literacy; understanding their confusion; if possible and appropriate, limiting the number of devices used in a patient's care; and introducing professional education across all disciplines involved in family and patient engagement. Evidencebased educational methods such as motivational interviewing and communication must be employed; the teach-back technique is one strategy that has increased correct inhaler use in COPD patients.
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Post-Acute Follow Up No Later Than 7 Days PostDischarge A follow-up office visit within 7 days has been shown impactful in reducing readmissions in those with multiple chronic conditions. 36 In a sample of more than 62,000 COPD patients, follow-up with a primary care physician within 30 days was shown to be associated with significantly reduced risk for readmission and ED visit.
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Home-Based Health Care and Community Services, When Appropriate
Approximately two-thirds of COPD patients are discharged to the home environment. 38 There is evidence for home health and community-based interventions being beneficial for those with more severe COPD 39,40 as well as for home-based pulmonary rehabilitation's association with some improved outcomes, including exercise capacity and quality of life. [41] [42] [43] Telehealth is another expanding area in which outcomes are now being studied with greater frequency; while a 2012 review cited low quality and conflicting evidence in this arena, more recent studies have shown significant reductions in hospitalization rates for those with COPD.
44,45
Homecare agencies that serve the COPD population market have adapted and now tailor their programs, some in shared risk models, to reducing readmissions. CMS' Partnership for Patients program is one of many seeking to develop evidence in this area through demonstration projects like the Community-Based Care Transitions Program which funds 27 efforts to develop and disseminate best practices.
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Recognizing Pulmonary Rehabilitation as a National Imperative, to be Made Available to Appropriate Patients and Reimbursed Accordingly The American Thoracic Society and several other prominent professional organizations have reviewed the evidence for the effectiveness of pulmonary rehabilitation, and have indicated that these programs have demonstrated impact in reducing impairment and future risk: reducing dyspnea; increasing exercise ability; and improving health status, including emotional function.
47 A comprehensive 2015 Cochrane review supports these findings.
48 While crucial, the patientreported benefits of pulmonary rehabilitation extend well beyond the physical. Pulmonary rehabilitation programs support patient well-being and selfmanagement, given that much of a patient's general health, nutrition and disease-specific education may be received through classes. Social support is also derived in an environment that promotes peer interaction.
47
Despite the known benefits, access to pulmonary rehabilitation remains limited. Where it is available, referrals and uptake among patients is low. sessions; however, reimbursement rates plummeted, existing facilities struggled to stay solvent and huge areas of the country now have little to no access. Policy change is needed. In addition to increased reimbursement and increased awareness of the benefits of pulmonary rehabilitation, the policy community must address the burdensome need for a supervising physician to be immediately available at a pulmonary rehabilitation site.
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Continuing to Expand Our Knowledge Base Gaps in knowledge exist across the entire COPD care continuum. In early 2016, the National Institutes of Health's (NIH's) National Heart, Lung and Blood Institute (NHLBI) convened dozens of stakeholders to develop a National COPD Action Plan and recognized this limitation. One of NHLBI's 6 goals was to "increase and sustain research to better understand prevention, pathogenesis, diagnosis, treatment, and management of COPD." Continued basic and translational research must be conducted to reach the COPD community's ambitious goals. In addition, while readmissions rates are used to gauge success, their clinical significance is unknown. The average COPD readmissions rate is 20.7%;
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Medicare data from July 2010 to June 2013 show a 12% decrease in the COPD readmissions for adults 65 and older.
52 It is still unclear, however, precisely what factors are responsible for this decline and whether reducing rehospitalizations clearly means that patient care, quality of life and clinical outcomes have improved. Additional research is warranted to clarify these associations.
Since the Summit
Immediately following the 2015 2nd COPD Readmissions Summit, the COPD Foundation's care delivery staff began working to further research the challenges and proposed remedies for current limitations in optimal COPD care. The COPD Foundation:
1. Developed and launched PRAXIS, the Foundation's initiative for professionals, based online at www.COPDFoundation.org/PRAXIS. In April 2015, staff began an extensive review of the existing care delivery and readmissions reduction literature and transcribed the essential elements from the 2015 Readmissions Summit replay. Out of this distillation, 29 topics emerged as high-level groupings in which all presentations, statistics, toolkits, research articles, case studies and Summit discussion content could be categorized. This list includes: behavioral health, care coordination, comorbidities, hospitalizations, patient engagement, patient experience, pulmonary rehabilitation, quality improvement, post-acute care and readmissions (a full list of topics can be found in Table 1 ).
2. This ongoing analysis produced the PRAXIS Resource Repository (https://www.copdfoundation. org/Praxis/Resource-Repository/Search.aspx) an evidence-based best practices and quality improvement hub devoted to COPD care delivery. Inclusion in this library required that content meet several conditions:
•It was of a topic relevant to COPD care delivery and was appropriate for an audience of health care providers, administrators or policy makers.
•If a research paper, it: was published in an established, peer-reviewed journal and reflected the most rigorous methodology available for that topic.
•The resource included demonstrated outcomes. Efforts were made to ensure both findings of statistical and clinical significance were reflected, when possible. As of July 2016, the PRAXIS resource repository holds more than 180 toolkits, presentations, statistics, research papers, articles and other support materials and is continuing to grow as the literature and best practice space expands. 3. The Foundation also created and enhanced the PRAXIS Nexus (https://www.copdfoundation.org/ Praxis/Community/Blog.aspx), a blog of original COPD care delivery articles. Content includes outcomes-based best practice interviews, relevant CMS and other policy analyses, resource highlights (e.g., COPD action plans, International Classification of Diseases, 10th Revision coding sheets, root cause analysis materials), patient experience features and care delivery support articles (e.g., assessing adherence to medication regimens, implementing shared decision making approaches). The blog contains more than 60 original articles. breaking news as well as provider-specific care delivery questions; as well as centers devoted to public policy and advocacy, professional development and innovation. More than 9300 health care providers now belong to PRAXIS and more than 10,000 recipients are sent bi-weekly e-newsletters containing the most up-to-date and relevant postings.
5.
To support the use of and further promote understanding of these materials, the PRAXIS team conducted more than 20 webinars orienting professionals to (1) the background for the PRAXIS initiative, (2) the development of its distinct sections and their intended use and (3) successful navigation of the website and its best practices. 6. In 2016, the COPD Foundation's PRAXIS staff began outreach to hospitals and health systems to translate these resources into personalized implementation guidance. Outreach is conducted through targeted correspondence to new professionals joining the PRAXIS community, calls to hospitals and health systems facing substantial readmissions penalties and event networking. The care delivery team offers individualized consultation to those interested in improving their care delivery approaches. For example, staff recently connected with a medical center-based COPD educator filling a newly created position. The Foundation team discussed the center's current COPD care delivery process as well as approaches for both improvement and expansion of their work. In these types of outreach meetings, staff encourage the use of approaches for more immediate implementation (e.g., adopting COPD action plans at all points of care, identifying effective patient and family education materials, adding resources to discharge instructions) and long-term quality improvement strategies (e.g., expansion into a multidisciplinary team that includes not only the aforementioned acute care providers but also health system administrators and community professionals and engagement with community partners such as skilled nursing facilities). These meetings are in their initial stages and focus on the earliest phases of program improvement and evaluation: planning and implementation. Continued efforts, including those discussed below, will incorporate both formative and summative evaluation into each organization's efforts. Figure 4 is an example of the evidence-based elements identified at the Summit and the stages of care at which each can be incorporated. Health systems are encouraged to employ the appropriate tools, processes and interventions across the continuum -well before discharge -and to use those that are best matched to their patients' needs and resource availability.
Conclusions and Next Steps
While the creation of PRAXIS has filled a substantial educational and support infrastructure need in the COPD professional community, considerable work remains. The community does not yet have the appropriate home care or pulmonary rehabilitation reimbursement structure necessary to sustain these programs for the long term. Researchers have not yet identified a cure-all for intra-team communications issues, determined the precise combination of patient education and intensive follow up leading to optimal patient outcomes, or discovered the ideal process for ensuring spirometry is used to diagnose the greatest number of patients at the earliest stage of their disease. While overall readmissions rates are decreasing, 52 researchers and administrators cannot directly account for the factors related to their decline, nor describe their impact on the COPD patient and his or her family. The work must continue.
The next phase of the COPD Foundation's care delivery improvement initiatives will mark a natural transition from theory discussion and best practice identification to implementation and translational research and evaluation. Drawing upon (1) the priorities identified at the 2015 Readmissions Summit, (2) evidence-based practices culled in populating the PRAXIS Resource Repository and blog, (3) experiences of COPD Foundation experts and the health systems supported as part of PRAXIS outreach and (4) the individual needs and goals of participating organizations, the COPD Foundation will now host a 2017 COPD Readmissions Reduction Institute.
The goal of the event will be to discuss and disseminate care delivery and readmissions reduction best practices to a select group of multidisciplinary attendees. The focus of this state-level event will be the translation of research to concrete implementation for these varied stakeholders; the approach will be a hands-on, collaborative one that encourages both event and ongoing participation via brainstorming, targeted process improvement conversations with the Foundation's care delivery team and community engagement via the PRAXIS website.
In this next phase of care delivery support, the Foundation will also transition from a focus on outputs to outcomes. For example, before leaving the event, attendees will be required to develop implementation goals for use upon their return to their home organizations. Limited attendance at the event will allow COPD Foundation staff to conduct high-touch follow up with each of the attending groups to support their efforts and check progress against their plans. Ongoing participant reporting will allow for the documentation of progress as well as challenges encountered and lessons learned. Outcomes from the event will include attendee implementation of organization-appropriate best practices and, ultimately, an analysis of attendee readmissions rates in relation to best practice implementation. The COPD Foundation is one of many organizations focused on identifying solutions to critical care delivery questions facing the COPD community. Since the first COPD Readmissions Summit in October 2013, it has been clear that the inclusion of penalties for AECOPD has had one outcome: increased attention to the need to improve care for COPD patients. The first Summit uncovered the lack of evidence to support programs attempting to reduce readmissions after AECOPD and the lack of inclusion of COPD within broad models and demonstrations underway in other common conditions. Nearly 18 months later, the 2nd COPD Readmissions Summit showcased that not only has interest grown in the issue, the knowledge base that is grounded in evidence is growing and the programs that include COPD as a focus are proliferating with or without a grounding in peer-reviewed evidence.
The need to act is urgent and the process of building evidence is too slow to keep pace. As the second Readmissions Summit and the subsequent work within PRAXIS has shown, the COPD care community can implement our most promising practices as the intense pursuit of innovation and further evidencebased solutions continues. We can and must do both to achieve our best outcomes for all patients with COPD.
